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P ORE WORD 


Contract  Number  DQT-CG -82504-A  uetween  the  U.  S.  Coast  Guard  and  The 
Travelers  Research  Center,  Inc.  (TRC)  consists  of  five  parallel  activities.  The  five 
final  reports  stemming  from  these  activities  are  entitled: 

(1)  Applicability  of  National  Data  Buoy  Systems  to  Refined  National  Re¬ 
quirements  for  Marine  Meteorological  and  Oceanographic  Data  (two  volumes). 

(2)  Characteristics  of  National  Data  Buoy  Systems:  Their  Impact  on  Data 
Use  ^rd  Measurem '"’’t  ^  Natural  Phpnnmpns 

(3)  Cost  Effectiveness  Sensitivity  of  National  Data  Buoy  Systems:  An 

Essay 

(4)  Computer  Programs  for  National  Data  Buoy  Systems  Simulation  and 
Cost  Models 

(5)  An  Analysis  of  Cruise  Strategies  and  Costs  for  Deployment  of  National 
Data  Buoy  Systems 

Each  of  these  five  reports  is  complete  in  itself,  but  it  must  be  recognized  that  in 
all  instances  the  other  four  activities  both  inuuenced  and  contributed  to  the  results 
presented  in  each  individual  report. 

The  present  UScG/'TRC.  contract  is  an  outgrowth  of  a  study  of  the  feasibility  of 
national  data  buoy  systems  performed  by  TRC  and  A1  le  Geophysical  Associates  for 
the  USCG  during  1967.  Need  was  evident  for  investigation,  research,  and  analysis  in 
greater  depth  in  several  areas  to  support  the  concept  formulation  and  deplcw  ,ent 
planning  efforts  of  the  newly-formed  U.  S.  Coast  Guard  National  Data  Buoy  System 
Designated  Project  Office  (NDBS  DPO).  This  report  am;  the  other  four  cited  above 
satisfy  some  of  those  needs. 

All  five  TRC  reports  have  benefited  from  the  close  cooperation  and  guidance 
afforded  by  the  USCG  NDBS  DPO.  Contributions  have  been  made  by  Capt.  J.  Hodgman 
(Project  Manager),  Cmdr,  V.  Rinehart,  J.  Wesler,  E.  Parker,  and  P.  Morrill,  and 
Lt.  Cmdr.  W.  Merlin  (Contract  Monitor). 

The  authors  wish  to  acknowledge  the  technical  support  and  contributions  provided 
by  Paul  R.  MacDonald  and  Paul  V.  Luty  of  the  TRC  Technical  Staff. 
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SUMMARY,  VOLUME  I 


This  report  documents  the  i968  refinement  of  national  requirements  for  marine 
meteorological  and  oceanographic  data  —  initially  compiled  during  the  19G7  Study  of 
the  Feasibility  of  National  Data  Buoy  Systems  (NDBS) — ar.d  shows  tne  applicability  of 
certain  postulated  NDBS  sensing  characteristics  a  subset  of  the  refmeo  uata  require¬ 
ments.  National  data  i^-quirements  to  support  operational  and  research  activities  are 
presented:  they  include  physical,  biological,  chemical,  geological,  and  radiological 
parameters  which  are  to  be  measured  throughout  the  world's  oceans  from  the  ocean 
bottom  to  100,  000  feet  in  the  atmosphere.  The  data  requirements  are  projected  from 
the  present  to  as  far  as  15  years  into  the  future.  The  applicability  of  possible  future 
National  Data  Buoy  Systems  (NDBS)  to  1968  refined  national  data  requirements  is 
illustrated  by  the  use,  for  reference  purposes  only,  of  the  potential  sensing  capabilities 
(parameters  and  measurement  characteristics)  of  a  hypothetical  data  buo}'  "system". 

The  comprehensiveness  and  accuracy  of  the  1967  statements  of  data  requirements 
were  constrained  by  a  lack  of  requirements  collect*'™  precedence  and  by  the  usual 
difficulties  encountered  in  collecting  environmental  data  requirements  from  a  wide 
variety  of  government  agencies.  The  1967  data  requirements  were  collected  without 
beneut  of  complete  standarc  Lion  or  reference  to  the  sensing  characteristics  shown 
to  be  economically  and  technically  feasible  in  the  1967  TRC  study.  The  U.  S.  Coast 
Guard  was  assigned  development  responsibility  for  the  NDBS  in  November  1967.  The 
USCG  National  Data  Buoy  Systems  Designated  Project  Office  (NDBS  DPO)  established 
a  data  requirements  refinement  effort  as  one  activity  of  Contract  DOT-CG-82504-A,  to 
obtain  more  up-to-date,  accurate,  complete,  and  clearly-defined  statements  of  data 
requirements,  suitable  for  the  Initial  phases  of  system  development  planning.  Stand¬ 
ardization  of  terms  and  units  was  sought  and  refinement  of  data  requirements  in  the 
Deep  Ocean  (DO)*  and  Coastal  North  American  (CNA)**  regions  were  solicited  from 
the  U.  S.  Government  agencies  that  had  provided  data  requirements  for  the  1967 
feasibility  study.  Throughout  this  work,  operational  data  requirements  have  been 
emphasized  somewhat  more  than  research  requirements  because  of  their  more  stable, 
long-term  nature  and  because  of  the  potential  benefits  that  might  ’  -■  realized  by 

♦Beyond  400  n  mi  of  North  American  Coast. 

♦♦Within  400  n  mi  of  North  American  Coast 


implementation  of  an  NUBS  capable  of  satisfying  operational  requirements  at  the 
earliest  possible  time. 

The  1068  data  requirements  refinement  and  the  analysis  of  the  applicability  of 
hypothetical  NDBS  sensing  characteristics  were  conducted  in  several  phases.  First, 
from  the  results  of  review  of  1)  the  1967  statements  of  data  requirements.  2)  the  1967 
projected  estimates  of  5-year  buoy  state-of-the-art  (SOA),  and  3)  the  results  of  the 
1967  feasibility  study,  a  hypothetical  data -buoy  "system"  was  conceptualize  d  for 
reference  purposes  (with  a  few  important  exceptions,  this  "strawman  system"  was 
comparable  to  those  postulated  in  the  1967  feasibility  study).  Second,  an  assessment 
was  made  cf  hcv  «  «1I  of  the  1967  data  requirements  would  be  met  by  this 

hypothetical  "system.  "  Third,  the  results  of  this  assessment,  together  with  questions 
that  arose  during  the  analysis  and  assessment,  were  forwarded  to  the  pertinent 
agencies  for  refinement  action.  Fourth,  responses  (including  answers  to  specific 
questions  submitted  to  th?  agencies)  were  analyzed,  assessed,  and  translated  into 
tentative  NDBS  sensing  characteristics  needed  to  meet  data  requirements  in  various 
mari-c  regions.  Finally,  the  refined  data  requirements  were  interpreted  in  terms  of 
tentative  observation  sites  in  hypothetical  DO  and  CNA  "system"  networks  in  13 
geographical  regions  cailea  Modular  Deployment  Zones  (MDZb 

After  receiving  the  TRC  review  and  assessment  of  their  ’967  statements  of  data 
requirements,  the  agencies  made  refinements  to  their  data  requirements  in  light  of 
the  potential  sensing  characteristics  of  'he  hypothetical. technologically  feasible  NDBS. 
When  the  refined  data  requirements  were  returned  to  THC  they  were  again  assessed 
and  tallied  in  the  following  manner:  Total  operational  data  requirements  for  observa¬ 
tions  of  data  at  sites  were  sorted  bv  agencv-miselon-operations  (AMO),  by  agency,  by 
DO  and  CNA  regions,  and  bv  13  geographical  regions  called  Modular  Deployment 
Zones  (MDZ).  In  each  801". ,  where  applicable,  the  distribution  of  requirements  to 
collect  data  at  observation  sites  was  established  and  the  redundancy  or  common  use  of 
observation  sites,  where  possible,  was  analyzed  to  reduce  the  lumber  of  required 
sites.  For  example,  various  operations  within  an  agency  (or  among  agencies)  might 
have  requirements  for  data  (the  same  or  different  parameters)  from  the  same  tvpe  of 
observational  network  In  a  given  geographical  area.  The  total  number  of  requirements 
for  observations  would  thus  be  larger  than  the  number  of  sites  required  to  meet  them. 
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The  required  observation  sites  were  then  related  to  those  that  conformed  to  the  network 
sites  of  the  reference  "system.  "  Required  observation  sites  were  then  classified  as 
"system"  or  non-"system.  "  A  similar  analysis  of  the  numerical  distribution  of 
specific  parameter  requirements  was  pertormed  for  "system”  and  non-"s\ stem"  sites 
within  each  MDZ.  For  each  of  the  13  MDZs,  the  total  number  of  operational  require¬ 
ments  for  data  collection  at  each  "system"  site  and  corresponding  total  requirements  for 
specific  parameters  have  oeen established,  thus  demonstrating  the  degree  of  utility  for 
each  "system"  observation  sue.  The  complete  analysis  also  covers  non-"system'' 
sites  in  me  same  manner  and  illustrates  the  low  operational  utility  of  these  sites.  A 
similar,  but  less  extensive,  analysis  was  made  of  research  requirements  that  were 
«»ithor  root  or  mrtinlK  met  hv  the  hypothetic"11  rpforono.  ""  wl' 

Finally,  all  operational  requirements  and  selected  research  requirements  (those 
research  requirements  for  which  the  hypothetical  "system"  h«d  considerable  applica¬ 
bility  wore  combined  into  national  data  requirements  and  assessed  for  numerical 
distribution  of  requirements  for  observations  at  sites  that  could  be  assumed  to  be  those 
of  the  hypothetical  reference  "system."  This  ‘ndicates  the  degree  of  potential  utility 
of  the  hvpou.ctical  reference  "system"  tor  satisfying  combined  national  requi  re  merits 

In  total,  there  art'  1,  *93  IX)  and  353  CNA  requirements  for  data  collection  at 
sites  for  combined  national  interests  that  could  be  met  by  hypothetical  "system" 
observation  sites.  When  the  potential  reduction  of  observation  sites  made  possible  (!..  •ugh 
the  common  use  of  a  site  is  taken  into  account,  the  net  number  of  required  hyp<  'hetical 
'system"  observation  sites  is  361  for  the  DO  region  and  279  for  the  CNA  region.  Thus, 
a  7:1  average  ratio  of  combined  requirements -for-data-collection-at -of  sen auon-si'  s 
to  "system"  observation  sites  is  achieved  in  the  Deep  Ocean  MDZs,  and  approximately 
a  5:1  average  ratio  of  requirements  to  "system"  sites  us  established  in  the  Coastal 
North  American  MDZs. 

Of  course,  those  findings  ar°  based  upon  the  assumption  that  the  1966  statements 
of  refined  data  requirements  are  the  best  presently  available  and  collectively  represent 
the  national  interests.  About  mid-1968,  estimate?  of  the  relative  values  of  parameters 
and  observing  layers  were  solicited  from  four  agencies  with  operational  missions.  The 
agency  responses  indicated  that  additional  information,  related  to  data  requirements 
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and  useful  for  NDHS  development  planning,  car.  be  obtained.  Thi:  initial  ft  fort  has 
made  clear  that  further  work  of  this  kind  should  be  undertaken  in  the  futur”. 

The  ultimate  sensing  characteristics  of  variu.  National  Data  Buoy  Systems 
have  not  yet  been  finalized.  The  statements  ot  data  requirements  presented  m  this 
report  provide  a  base  for  assessment  of  hypothetical,  technically  feasible  sensing 
characteristics,  •  thus  adding  another  dime  nsion  to  preliminary  system  development 
planning.  Among  other  important  features  of  evolving  MDBS  system  de\olopment 
planning  that  will  doubtless  influence  the  NDHS  sensing  characteristics  ultimately 
implemented  are  cost-effectiveness  studies,  trade-offs  of  potential  development  vs 
off-the-sheli  equipment  acquisition,  relative  values  of  data  from  contiguous  geograph¬ 
ical  regions,  research  ^onnrnic.  social,  and  military  benefits,  and  national  and 
international  relative  worth  of  the  NOBS  lor.  the  data  collected  in  the  NDBSt.  W  ithin 
tins  context,  the  conclusions  of  this  study  are  as  follows 

•  The  continuing  c  >onar>  nature  of  requirements  for  marine 
environmental  data  must  be  recognized.  1;  is  the  result  of  numerous  factors. 
Annual  review  and  refinement  of  requirements  wilt  probably  he  necessary 
throughout  the  foreseeable  future. 

•  Agency  representatives  hate  demonstrated  a  willingness  and  ability  to 
estimate  the  relative  importance  of  parameters  and  ohserv  mg  layers  as  part  of 
the  continued  refinement  of  data  requirements,  A  more  intensive  program  to 
dev'  op  and  exploit  quantified  ratings  of  this  type  should  be  undertaken. 

*  Horizontal  “pacings  for  Deep  '.Venn  buo'.  networks  of  h>00  n  mi  and 
Coastal  North  American  network  spaeings  of  IbO  to  lab  r.  mi  inpear  to  be  gener¬ 
ally  acceptable  for  an  initial  XPB.  and  appear  to  serve  the  stated  needs  of  many 
activities.  A  total  of  261  DO  and  2Tb  ON  A  data  buoys  would  be  needed  to  satisfy 
these  horizontal  spacing  requirements  m  the  ocean  areas. 

*  Twenty  parameters  in  the  ioliowing  tab!-  and  their  measurement 
characteristics  (see  Appendix  IV)  are  suggested  s  representative  of  the  1  asie 
sensing  characteristics  of  a  future  IX  ■■  or  OX  A  .»PBS.  They  are  the  result  ot  the 
assessment  of  refined  Intis  data  requirements  and  appear  to  be  generally 

'  Technically  feasible  sensing  characteristics  art  defined  as  those  estimated  to  be 
achievable  within  5  years  by  conventional  development  effort. 
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acceptable  to  the  involved  !'.  S.  Govi  rnment  agencies  at  this  "•  Indusio”  «>f 
additional  parameters  ot  high  common  need  or  'importance  ir.  specsfic  geographic 
regions  appears  indicated.  Development  ot  new  sensing  capabilities  tor  some  of 
the  additional  parameters  (e.  g.  ,  upp«  r  air  parameters)  appears  wort  In  ot  further 
consideration. 


TABLE  OF  BANK  PARAMETERS  Sl’GGESTKD  f()  BE  HE  1’RESENTA  FIVE  OF 
POSSIBLE  FI 'TIRE  NOBS  SENSING  CHARACTERISTICS 


Mt  teorolugiea.1 


•  Air  temperature 

•  Atmospheric  c'cctrieiD 

•  Atmospheric  pressure 

•  Den  point 


t  Insolation 

•  Precipitation  ran 

•  Wind  direction 

•  Wind  speed 


Oe eanograph; 


Ambient  light 
Ambient  noise 
Current  direction 
Current  speed 
Salinity 
Sound  speed 
Transparency 


Water  pressur-.  (depth) 
Wate r  temperature 
Wave  and  swell 

•  Direction 

•  Height 

•  Period 


In  preparing  this  report .  it  has  been  the  intent  ot  the  authors  to  doeument  is 
clearh  as  possible  the  steps  involved  in  the  collection  and  assessment  of  data  require¬ 
ments.  and  the  analysis  leading  to  further  delineation  of  the  basic  sensing  character¬ 
istics  of  future  National  Data  Buoy  Systems.  There-  is  much  •rot  to  be  learned  about 
the  marine  environment  data  requirements  will  liken  change  m  the  future  in  an 
evolutionary  fashion.  The  MDBS  vill  be  but  one  data  collection  s\ stem  operating 
uittmpteh  within  the  context  of  a  total  national  marine  en>  -onn.  -ntai  data  collection 
system.  Thus,  thi.  1  eport  may  be  of  use  m  guidance,  not  onl\  in  support  of  NDLW 
cievelopn.ent  planning,  but  also  to  agencies  having  requirements  now  or  in  the  future 
for  data  from  the  marine  environment  auid  agencies  having  present  or  future  responsi¬ 
bilities  for  developing  and  or  operating  the  other  data  collection  sv  stems  that  will 


comprise  the  rest  of  the  nations'  marine  **nv lronmental  data  collection  sv  stem. 


Therelore,  this  report  has,  to  the  extent  possible,  been  structured  to  keep  this  larger 
task  in  view,  while  at  the  same  time  concentrating  on  details  most  relevant  to  NDBS 
development. 

Many  of  the  results  and  conclusions  discussed  in  thle  report  are  based  on  inter¬ 
pretations  by  the  authors  of  data  requirements  collected  from  V.  S.  Government 
Agencies.  Often,  interpretations  were  made  in  areas  that  are  recognized  to  be 
controversial.  The  cooperating  agencies  are  encouraged  to  "set  the  record  straight" 
or.  any  point  where  these  interpretations  may  not  have  hit  the  mark.  Ultimately,  it  is 
hoped  that  through  interactive  efforts,  such  as  described  in  this  report,  procedures 
that  are  both  useful  and  acceptable  to  all  concerned  will  evolve  and  the  major  task  of 
developing  an  effective  national  marine  v  'vironmental  data  collection  system  will  be 
accomplished, 

SUMMARY.  VOLUME  II 

Volume  II  of  the  report.  The  Applicability  of  National  Lata  Buoy  Systems  to 
Refined  National  Requirements  for  Marine  Meteorological  and  Oceanographic  Data, 
contains  the  five  Appendixes  for  Volume  I,  the  basic  report,  as  listed  in  the  Table  of 
(  on tents. 
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APPENDIX  I,  PART  A.  REASONS  FOR  NON-INCLUSION  OF  PARAMETERS  IN  THE 

TENTATIVELY' PROPOSED  N DBS  SENSING  ~ 

CHARACTERISTICS 

In  the  19G7  compilation  of  113  marine  meteorological  and  oceanographic  param¬ 
eter  requirements,  there  were  72  parameters  that  were  considered  to  Li.  measurable 
from  unmanned  buoys.  After  elimination  of  re^  mdancy  (similarity  of  parameters) 
and  the  computed  or  derived  parameters,  this  list  of  72  was  collapsed  to  the  43 
primary  (observed)  parameters  identified  in  Table  2-2.  Of  these  43,  there  were  19* 
parameters  that  met  the  criteria  for  inclusion  in  the  tentatively  proposed  NDBS  sensing 
capabilities  (see  Table  2-5).  The  remaining  24  parameters  aie  listed  alphabetically 
on  the  left  side  of  Table  1-1  with  an  indication  by  (0)  and  (R)  whether  they  were  required 
for  support  of  activities  that  were  operational,  research,  or  both.  On  the  right  side 
of  the  table,  the  reasons  are  given  why  these  parameters  were  not  included  in  the 
initial  tentatively  proposed  NDBS  sen  ;ng  characteristics. 

*For  the  purposes  of  this  report,  Sound  Speed,  .he  20ih  paranuler,  is  considered 
to  be  derived  from  primary  (observed)  parameters. 


TABLE  1-1 

REASC  vS  FOR  NON-fNCLUSION  OF  PARAMETERS  IN  TENTATIVE  NDBS 


Parameter 
1.  Albedo  (R)* 


2.  Bathymetry  (0*,  R) 


Reason 


There  is  a  potential  instrumentation  problem, 
probably  requiring  a  stabilized  boom  hanging 
out  over  the  water  surface  to  obtain  a  mean¬ 
ingful  pyroheliometer  measurement.  It  must 
continuallv  'ook  down  on  the  water  surface 
(like  the  Total  Radiation  Out  instrument)  and 
not  at  other  sources,  such  as  the  horizoi  or 
sky. 

Not  a  rapidly  changing  pararr°ter  that  needs 
several  observations  a  day.  Better  done  by 
other  means  (e.  g.  a  ship)  to  get  greater 
coverage  along  lines  etc.  on  a  not-too- 
frequent  basis. 


*(R)  =  Research,  (0)  =  Operational. 


TABLE  1-1 

REASONS  FOR  NON-INCLUSION  OF  PARAMETERS  IN  TENTATIVE  N DBS  (Continued) 


Parameter 

3.  Biological  Growth  (R) 


4.  Bottom  Photography  (0) 


5.  Carbon  Dioxide  (R) 


6.  Gravity  (0) 


7.  Ice  Accumulation  (R) 


8.  Inclination  (R) 


9.  Magnetic  Field  (0,  R) 
Declination  D 

10.  Magnetic  Field  (0,  R) 
Inclination  I 

11.  Magnetic  Field  Intensity  F 
(0,  R) 


Reason 


Requested  only  by  Duke  University  for  two 
points  in  the  western  Atlantic.  The  require¬ 
ment  is  for  a  two-month  duration  of  observa¬ 
tion;  other  details  are  lacking. 

Requested  only  by  N00  Code  90  ocean  surveys; 
there  is  a  complete  lack  of  detail.  Con¬ 
sidered  best  done  bv  a  ship  or  d'mp  sub¬ 
mersible  since  this  is  a  single  ooservation 
made  occasionally,  say  once  a  year. 

Requested  only  by  Duke  University  for  two 
points  in  the  western  N.  Atlantic;  also,  there 
is  a  potential  reliability  problem  when  long 
unattended. 

Requested  only  by  N00  Code  90  Ocean  Surveys, 
it  is  a  one-site-at-a-time  requirement  for  a 
single  reading  Considered  best  done  by  a 
ship  or  submersible. 

Requested  only  by  the  Bureau  of  Mines;  most 
of  the  details  of  the  requirements  are  unknown 
or  not  stated.  Could  be  developed  from  air¬ 
borne  equipment  and  adopted  for  buoys. 

Requested  only  by  US N- Underwater  Sound  Lab. 
for  less  than  10  points  in  te9t  ranges.  This 
is  for  inclination  of  the  mooring  line  at  the 
sensor  package.  They  have  their  own  special 
equipment  for  this. 

Requested  only  by  ESSA  C  +  GS;  it  requires  a 
highly  stable  platform. 

Requested  only  by  ESSA  C  +  GS  and  requires  a 
highly  stable  platform. 

Requested  by  three  agencies.  ESSA  C  +  GS 
wants  both  intensity  and  direction.  This 
requires  a  highly  stable  platform.  The  USN 
Marine  Engineering  wants  data  from  one 
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TARi.h  i-1 


REASONS  FOR  NON -INCLUSION  OF  PARAMETERS  IN  TENTATIVE  NOBS  (Conti.  icdi 


Parameter 


Reason 


11.  Magnetic  Field  Intensity  F 
(0,  R)  (Continued) 


12  Oxygen  (0,  R) 


13.  pH  (R) 


14.  Propagation  Loss  (0) 


15.  Radiological  Chemicals  (0) 


1(5.  Sediment  Deposit  (0,  R) 


isolated  area  near  the  P.S.  coas*.  Non 
Code  90  has  a  one-site-at-a-time  requirement 
tor  a  single  reading  ahou'  once  a  year  Latter 
two  requirements  considered  Res  met  by 
ship  or  su  nersible. 

'there  is  a  (xitential  instrumentation  proldein: 
tHt  of  developing  sufficient  reliability  and 
stability  for  a  year  of  unattended,  remote 
o|>e  ration. 

Requested  onh  by  I’SN  Marine  Engineering 
Lab.  for  Ixittom  measurement  only  and  one 
point  at  a  time  along  the  east  coast  and  in  the 
Caribbean  Sea.  Another  case  of  pou.-r.tial 
instrumentation  problem  of  sufficient  relia¬ 
bility  and  stability  for  a  year  if  unattended 
operation. 

Requested  only  by  N00  Code  90  Ocean  Surveys; 
the  details  of  requirements  for  spacing 
between  source  and  receipt  were  not  given. 
Better  done  by  ocean  survey  ship,  possibly 
in  conjunction  with  a  si>ecial  buoy  or  more 
likely  another  ship  some  distance  away. 

Requested  only  by  FUTCA  for  estuaries  and 
near  shore.  Details  of  requirements  are 
vague . 

Requested  by  three  AMDs.  Area  wanted  by 
USCC  is  polar  region:  outside  area  planned  for 
system.  N00  Code  90  requires  two  points 
only  and  details  are  lacking.  The  requir*'’- 
ments  by  the  University  m  Washington  tor 
sediment  load  and  details  of  measurement 
characteristics  were  unknown  This  is  a 
slowly  varying  parameter  probably  better  done 
by  other  means. 


TAPER  1-1 

REASONS  i- OR  N  ON  -  IN  CL  l  SION  OF  PARAMETERS  IN'  TENTATIVE  NDHS  (Continued) 


Parameter 


Reason 


17.  Tidal  Fluctuation  (0,  R) 


18.  Total  Cloud  Amount  (0,  R) 


19.  Total  Radiation  In  (R) 


JO.  Total  Radiatioi  Out  (R) 


21.  Turbidity  (R) 


2  Vert’ cal  Current  (R) 


23.  Visibility  (0)  (in  surface, 
layer) 


No  instrumentation  problem  out  to  ion  fee! 
depth.  At  greater  depth?  then-  i?  a  question 
whether  the  accuracy  requirement  (for 
absolute  values)  could  be  met  by  pressure 
gauge'  method  due  to  both  long  and  short  term 
drift  of  instrument.  This  bottom  observational 
instrument  is  steadi'  v  being  improved. 

Require?  continuing  revaluation. 

This  parameter  wa?  judged  better  measured 
by  weather  satellite. 

This  parameter  is  assumed  to  be  the  same  as 
insolation,  because  of  the  way  the  require¬ 
ments  wore  suited. 

There  is  a  potential  instrumentation  problem, 
it  may  take  a  special  boom  hanging  out  over 
the  water  surface  to  obtain  a  meaningful 
measurement.  This  instrument  must  con¬ 
tinually  look  down  at  the  water  surface  and 
not  at  other  sources  such  as  the  horizon  or 
sk  \ . 


Requested  by  PSN  Mine  IVfense  Laboratory 
for  small  area  near  Panama  City  out  to  *> 00 
feet  depths.  Also  requested  by  PSN  Marine 
Engineering  Iuu oratory'  for  a  bottom  measure¬ 
ment  only  and  one  point  at  a  time  along  the 
east  coast  and  in  die  Caribbean  Sea.  Expect 
measurement  of  transparence  to  equivalent. 

There  is  a  potential  instrument  reliability 
probleir=  due  to  iong  unattended  periods  of 
operation. 

There  is  a  potential  instrumentation  problem. 
The  instrument  measures  integrated  back- 
scatter  from  a  controlled  light  source  over  a 
range  of  aixiut  10C  meters.  This  gives  a 
measure  of  visibility  sampled  around  the  buoy 
with  some  indication  of  greater  distances. 


1 


TABLE  1-1 

REASONS  FOR  NON-INCLLSION  OF  PARAMETERS  IN  TENTATIVE  NOBS  (Continued) 
'Parameter  Reas  .. 

23.  Visibility  (0)  (in  surface  From  a  conservative  viewpoint,  this  is  not 

layer)  (Continued)  exactly  how  visi'-ility  is  generally  measured. 

24.  Water  Level  (R)  Special  for  Great  Lakes  only.  Involves 

reference  of  water  le%rc!s  to  a  standard  marker 
on  the  land.  Usually  measured  by  fixed 
instrument  like  tide  guage. 


APPKNDIX  PART  H.  _AN  PXAM"1.K  Of  AN  ASSI'SSM  r  \'i  SHIFT  F<’H  nil  j  <*..7 

DATA  HF^PlHi  Mi  N  i’S 

Assessment  of  Agenoy-Missiori-Oprratio.*  (AMO)  Dam  Requirements. 

The  attached  t  vo  tables  present  in  1  rief  trim'!  an  a  :^e^sn.ent  < >1  an  uucncy- 
ntission-opet ation  requirement  for  oceanographic  and  n-.arim  meteorological  data. 

1  he  basis  for  the  coropan  .  ..  ■’nd  assessment  is  the  oarametor- measuring  cabilitirs 

and  characteristics  of  t  c  tentative  operational  National  Data  Ruov  "v 

the  course  of  the  ih',7  -;.udv  of  the  Feasibilit v  oi  National  Data  Buev  Systems. 

In  the  first  table,  the  given  tentative  .lata  buov  svst.em  capabilities  and  charac¬ 
teristics  are  a  product  of  common,  operational  requ.  ”er>ents  derived  from  Federal 
Agencies*  requirements  solieiud  in  earl v  iwr,  and  from  estimates  of  the  five-year 
state-of-the-art  for  buoys,  sensors,  and  other  s  vs  tern  elements. 

The  development  of  National  Data  Duov  Systems  bv  the  fSftl  Pro  met  Manage¬ 
ment  Office  must  be  based  on  valid  evolutionary  're menus  for  oceanographic 
and  marine  meteorological  data,  both  for  operational  and  research  use.  The  purpose 
ot  this  assessment  and  its  r  e\ tew  bv  agencies  is  directed,  first,  to  ensuring  that  ai! 
stated  data  requirements  take  cognizance  o*  the  anticipate-.:  potential  ct  the  tentative 
operatioiia!  data  buoy  system  and,  second,  to  ensuring  that  oapab-  itic<  are  provided 
where  feasible  to  meet  all  other  justifiable  requirements 

The  first  of  the  two  attached  assessment  sheet;:  presents  at  the  top  the  tentative 
data  buoy  system  capabilities  a*d  characteristics  (or  the  ’.’A  parameters  to  he  measured 
to  satisfy  common,  operational  data  requirements  In  the  center  of  the  page  are  the 
agency's  data  requi  re  merits  comparable  to  the  tentative  "stmtem*' capabilities  At  Da- 
bottom  of  the  page  Is  an  assessment  of  all  AMO  data  requirements,  fr  ft  rms  of 
"requirements  fully  mot,"  "Requirements  partially  mm  and  why,"  and  '  requirements 
not  met  and  why."  The  second  page  pro  erts  character :^ucs  >f  all  data  requirements 
not  met  by  the  tenativelv  proposed  ’’system"  Parameters  listed  at  the  top  of  this  page 
might  be  -net  -  at  Uasv  partially  -  provided  certain  problem  areas  can  he  resolved 
Agency  assistance  is  requested  to  establish  where  possible  an  acceptable  approach  for 
the  development  of  a  sensing  capability  for  measuring  these  parameters.  Parameters 
listed  at  the  bottom  of  the  second  sheet  are  present!  >  considered  to  be  bo  vend  the 


i-: 


five-year  state-of-the-art  for  a  buoy  system  operating  unattended  for  at  least  cn 
year.  Agency  concurrence,  or  non-coneurrenee  and  further  assistance  as  noted 
above,  is  requested  in  conjunction  with  this  assessment. 
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AMT?  #210  (Cont.) 

GRBY  AREA”  PARAMETERS  NOW  IN  QUESTION  >  OR  THE  PROPOSED  DATA  BUOY  SYSTEM 


APPENDIX  I,  PART  C.  GENERAL  QUESTIONS  FOR  AGENCY  REPRESENTATIVES 


General  Questions  Related  to  the  Refinement  of  Data  Requirements 

The  attached  statements  and  general  questions  pertain  to  problems  that  arose 
during  the  assessment  of  agencies'  requirements  for  oceanographic  and  marine 
meteorological  data.  These  problems  need  resolution  to  enable  establishment  of 
conr/.ete  and  valid  data  requirements  for  use  in  the  development  of  evolutionary 
national  data  buoy  systems.  Following  a  review  of  the  accompanying  assessment  of 
previously  stated  data  requirements,  the  agencies  are  requested  to  submit  coordinated 
answers  to  each  of  the  applicable  attached  general  questions. 

(In  addition  to  the  general  questions,  specific  questions  have  been  prepared  for 
each  ageney-mission-operation. ) 
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General  Questions 


1.  An  assessment  is  being  made  to  determine  the  duration  of  observation  for  each 
parameter  that  will  be  representative  for  the  data  use  and  for  the  particular 
type  of  buoy  employed.  Present  indications  are  that  the  time  span  of  representa¬ 
tive  observations  will  be  either  instantaneous  (i.  e. ,  few  secs,  or  less)  or  a 
short  period  average  (i.e. ,  10  minutes  or  less).  Will  this  approximation  to 
your  stated  requirements  suffice?  If  not,  piease  detail  duration  of  observation 
(time  span)  acceptable  for  each  parameter  and  reasons  for  requirement 

2.  The  maximum  allowable  errors  (acceptable  accuracies)  for  certain  parameters, 
e.  g. ,  Current  Speed,  Wave  Height,  Wave  Period,  and  Wind  Speed,  should  be 

expressed  as  a  more  stringent  accuracy  for  low  values  in  the  range  and  more 
relaxed  for  the  higher  values  of  the  parameter.  For  example,  in  the  tentative 
national  characteristics  for  Current  Speed,  the  potential  5  yr  SOA  is  expressed 
as  0.  03  kts  or  1%  -  the  appropriate  (or  greater)  value  should  be  applied  accord¬ 
ing  to  the  magnitude  of  the  current  speed  (0.03  kts  accuracy  applies  to  speeds 
up  to  3  kts  and  1 °k  applies  above  3  kts).  Will  you  please  restate  your  appropriate 
maximum  allowable  errors  in  terms  comparable  to  the  listing  for  the  tentative 
National  Data  Buoy  Parameters  and  Characteristics  for  at  least  Current  Speed, 
Wave  Height,  Wave  Period  and  Wind  Speed? 

3.  As  indicated  in  the  tentative  data-buoy  table,  there  will  be  data  available  for 
parameters  other  than  those  requested.  Would  any  of  these  additional  parameters 
be  of  value  in  the  support  of  this  operation  or  activity?  If  additional  parameters 
are  desired,  please  state  full  details  of  the  requirement  in  the  appropriate 
spaces  on  the  attached  form. 

4.  The  vertical  sampling  intensity  (z)  for  the  tentatively  proposed  system  in¬ 

corporates  20  levels  from  the  IAPSO  standards  down  through  5000  meters  -  i.  e. , 
0,  10,  20,  30,  50,  75,  100,  150,  (2,  3,  4,  5,  6,  8,  10,  15,  20,  30,  40,  50)  x 
100  meters.  Will  this  approximation  to  your  stated  requirements  suffice?  If 
not,  please  state  details  of  your  requirement  for  each  parameter. 

5.  According  to  some  of  the  stated  requirements,  there  has  been  some  misunder¬ 
standing  in  what  is  referred  to  as  the  synchronization  of  observations  in  the 
horizontal  (x,  y)  and  vertical  (z).  'riiese  characteristics  are  intended  to  define 
the  allowable  time  lapse  between  all  observations  in  the  horizontal  area  of 
interest  of  a  particular  parameter  and  the  corresponding  allowable  time  lapse 
between  all  similar  observations  in  a  given  vertical  sensor  array.  Since  some 
requirements  were  stated  in  dimensions  (e.  g. ,  ft,  mi,  etc, )  other  than  time, 
please  review  the  statement  of  this  characteristic  with  consideration  given  to 
the  tentatively  proposed  parameter  and  characteristics  table  and  make  requisite 
revisions. 
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6.  There  was  a  division  made  at  400  n.  miles  from  the  N.  American  coast  between 
the  broad  synoptic-scale  requirements  of  the  deep  ocean  (about  500  n.  mi 
spacing)  and  the  finer  scale  requirements  of  the  continental  shelf  and/or 
coastal  waters  of  N.  America  (about  100  n.  mi  spacing).  These  spacings  were 
not  intended  to  be  uniform  throughout  these  areas  but  would  be  a  function  of  the 
variability'  of  the  parameters  of  interest.  However,  the  division  between  scale 
of  the  spacing  between  observations  for  the  coastal  w»ter  requirements  and  the 
really  fine  (micro-scale)  requirements  of  the  near  shore  and  estuary  observations 
has  not  been  as  clearly  defined.  I  tentatively  planned  to  deploy  the  first  line 
of  buoys  for  the  medium-scale  coastal  water  requirements  in  the  order  of  10 

to  25  n.  miles  out  from  the  shore  line.  Please  state  any  requirements  that 
deviate  from  this. 

7.  Different  agencies  have  requested  tidal  fluctuations,  tide  height,  deep  sea  tide 
and  tidal  variations.  Are  these  parameters  the  same  and  thus  could  be 
measured  by  the  same  instrumentation?  If  not,  please  give  details  of  the 
special  requirement  and  the  recommended  means  for  satisfying  it. 

8.  In  many  cases  x,  y  sampling  intensity  which  should  be  givei.  in  nautical  miles 
was  stated  in  "miles.  "  This  can  cause  a  misunderstanding  of  the  requirement. 
Please  give  this  value  In  nautical  miles  (e.  g. ,  400  n.  ml),  It  is  not  now  in 
that  form. 

9.  Do  requirements  for  data  "to  the  bottom"  imply  the  need  for  a  recoverable 
sensor  package  rigidly  attached  to  some  portion  of  the  anchoring  system, 
regardless  of  ocean  depth?  If  so,  give  compiete  requirements  for  all  parameters 
to  be  measured  at  this  ocean  bottom  location. 

10.  If  we  have  missed  an  area  where  some  difficulty  exists  between  a  given  require¬ 
ment  and  the  tentatively  proposed  capabilities  of  the  data-buoy  system  would 
you  please  identify  and  state  the  problem  that  needs  resolution  and  include  a 
discussion  or  clarification. 
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APPENDIX  I,  PART  D,  TYPICAL  SPECIFIC  QUESTIONS  FOR  AGENCY 

REPRESENTATIVES 

LIL.1 _ Specific  Questions  Related  tu  the  Refinement  of  Operational  Data  Requirements 

The  attached  specific  statements  and  questions  arose  during  the  assessment  of 
individual  agency-mission-operation  (AMO)  requirements  for  oceanographic  and 
marine  meteorological  data.  These  questions  need  answers  to  enable  the  establish¬ 
ment  of  complete  and  valid  data  requirements  for  use  in  the  development  of  evolu¬ 
tionary  national  data  buoy  systems.  Following  a  review  of  the  accompany  assessment 
of  the  applicable  AMO  data  requirements,  the  agency  is  requested  to  submit  coordi¬ 
nated  answers  for  each  of  the  attached  questions. 

(In  addition  to  these  specific  questions,  general  questions  have  been  prepared 
covering  problems  associated  with  many  AMOs. ) 

TYPICAL  SPECIFIC  OPERATIONAL  QUESTIONS 
FOR  AGENCY  REPRESENTATIVES 

1.  Is  the  parameter  water  pressure  (depth)  needed  only  as  a  reference  for  the  depth 
at  which  other  oceanographic  parameters  are  measured  or  as  an  independent 
observation?  If  the  latter,  please  state  the  detailed  characteristics  of  the 
requirement. 

2.  The  stated  requirement  for  vertical  sampling  intensity  (Z)  of  50  meters  from  the 
surface  to  a  depth  of  1000  meters  for  the  oceanographic  parameters  will  be  met 
only  to  a  depth  of  200  meters  since  the  tentative  "system"  is  planning  100  meter 
increments  from  200  meters  to  600  meters  and  then  200  meter  increments  through 
1000  meters.  Will  this  appro  'mation  to  your  stated  requirements  suffice? 

3.  In  .  tew  of  your  entries  of  "unknown",  are  the  proposed  ranges  and  accuracies 

for  the  tentative  data-buoy  "system"  parameters  as  listed  on  the  top  of  the  assess¬ 
ment  sheet  adequate  for  the  support  of  your  activity?  If  not,  please  state  desired 
values . 

4.  In  view  of  the  stated  requirement  for  x,  y  spacing  of  150  n  miles  for  observations 
in  the  Deep  Ocean,  will  data  from  the  proposed  500  n  mile  average  grid  spacing 
be  of  at  least  limited  value? 

5.  What  is  the  greatest  depth  implied  by  the  vertical  layer  requirement  of  surface 
to  near  bottom  for  the  oceanographic  parameters  ? 

6.  The  ranges  of  air  temperature,  dew'  point,  and  sound  speed  are  slightly  different 
from  the  proposed  system  Will  proposed  system  values  suffice? 
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7.  Please  clarify  duration  of  observation  (6  min. )  and  time  sampling  intensity 
(6  min.  )  requirements.  Does  this  imply  a  continuous  observation? 

8.  Is  80  minute  duration  oi  observation  for  wind  and  current  an  essential  require¬ 
ment  or  would  a  representative  short  period  average  (e.  g. ,  10  minutes  or  less) 
suffice  ? 

9.  Define  in  greater  detail  the  current  transport  requirement  Is  this  computed 
from  other  measurements?  Will  the  current  measurement  capability  of  the 
tentative  system  be  of  value? 

10.  Define  in  greater  detail  the  bottom  temperature  requirement.  Is  this  intended 
to  be  measured  only  within  depths  of  625  meters  ?  Does  the  requirement  for 
bottom  temperature  imply  a  sensing  device  located  on  the  bottom?  If  not,  h  w 
close  to  the  bottom  is  measurement  required?  (There  are  practical  problems 
associated  wii.ii  a  measurement  directly  on  the  bottom  and  more  information  is 
needed.  Please  give  complete  details  of  this  requirement  ) 

11.  Are  these  data  obtained  primarily  at  other  agencies'  requests  or  lor  your  own 
use?  If  these  data  are  obtained  for  the  support  of  other  agencies,  please  explain 
in  detail  which  agencies  and  for  what  use. 

12.  Please  state  details  of  required  biological  and  chemical  parameters  and 
characteristics 

13.  Is  it  essential  that  the  measurement  of  the  geomagnetic  field  be  made  at  the 
surface  or  within  20  meters  of  surface?  Would  measurements  from  a  stable 
platform  on  the  ocean  bottom  be  of  value?  If  not  of  value  in  general,  would  it 
be  of  value  on  the  continental  shelf? 

14  What  is  the  required  depth  of  the  vertical  layer  for  measuring  oceanographic 
parameters  ?  (Surface  to  wlut  depth  for  each  parameter?) 

15.  Are  the  50  n  mile  x,  y  spacing  and  the  1  hour  time  sampling  intensities  essential  ? 
Would  a  spacing  of  approximately  100  n  miles  and  a  3  hour  observing  and  report¬ 
ing  time  be  of  value  in  the  support  of  your  activities'7  If  not,  how  far  from  the 
coast  is  the  50  n  mile  spacing  arid  I  hour  time  frequency  required  (e.  g.  ,  50  n 
miles,  100  r.  miles)? 

16.  In  view  of  your  "no  stated  data  requirements"  and  the  potential  of  the  tentatively- 
proposed  data  buoy  "system"  for  marine  data  collection  as  indicated  at  the  top  of 
tne  assessment  sheet,  are  there  now  any  marine  meteorological  or  oceanographic 
data  requirements  needed  for  support  of  any  activity  in  your  agency'7 
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S.D.2  Specific  Questions  Related  to  the  Refinement  f  Research  Data  Requirements 

The  tentatively  proposed  national  data  buoy  system,  having  the  parameter¬ 
measuring  capabilities  and  characteristics  listed  in  the  accompanying  data  require¬ 
ments  assessment  sheets,  is  intended  to  meet  common  national  data  requirements. 
Actually,  the  tentative  system  satisfies  more  operational  data  requirements  than 
those  for  research,  although  the  tentative  development  plans  provide  for  a  system 
having  the  flexibility  to  extend  some  capabilities  to  meet  a  number  of  research  data 
requirements  Of  course,  operational  data  requirements  are  generally  more  easily 
met,  because,  for  corresponding  parameters,  special  and  temporal  research  data 
requirements  are  often  more  stringent  and  subject  to  frequent  change. 

The  preliminary  technical  development  plan  presented  in  the  1967  Feasibility 
Study  of  National  Data  Buoy  Systems  includes  funding  for  a  number  of  special  pur¬ 
pose  buovs  to  meet  research  requirements  that  exceed  the  capabilities  of  the  opera¬ 
tional  data  buoy  networks . 

Agency  assistance  is  requested  for  the  resolution  of  problem  areas  arising 
from  the  assessment  of  research  requirements  that  are  only  partially  met  or  are 
not  met  by  the  tentative  operational  data  buoy  networks,  following  a  review-  of  the 
accompanying  assessment  of  previously  stated  research  data  requirements,  the 
agency  is  requested  to  submit  answers  to  each  of  the  applicable  attached  questions 

S pecific  Questions  for  Res ^arch  Data  Requirements 

1.  Can  any  research  data  requirements  be  re-stated  to  take  advantage  of  the  potential 
capabilities  and  characteristics  of  the  tentatively  proposed  operational  system'.’ 
Please  give  details  of  revised  or  augmented  requirements. 

2.  Which  of  the  stated  requirements  for  measurement  of  parameters  could  be  n  ?t 
by  the  tentative  data  buoy  system  capabilities  by  a  reduction  of  grid  spacing,  a 
change  in  position  and  number  of  measurements  in  the  vertical,  and  an  increase 
of  temporal  reporting9  What  is  the  maximum  acceptable  grid  spacing,  minimum 
acceptable  number  and  depths  of  vertical  measurements,  and  the  maximum 
acceptable  reporting  period?  What  area  coverage  is  required  (coordinates  of 
region)?  How  long  w'ould  the  Indicated  intensity  of  data  collections  be  required 
from  each  specified  region? 
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3.  The  tentative  data  buoy  system  does  not  include  capabilities  for  measuring  many 
parameters  of  importance  to  research,  such  as  chemical  properties  of  ocean 
water,  nutrients,  biological  variables,  magnetic  field  characteristics,  etc.  Can 
the  agency  recommend  instrumentation  capable  of  measuring  any  of  the  required 
(specific)  parameters  from  a  data  buoy  unattended  for  long  periods  of  time? 

Give  details. 
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Atomic  Energy  Commission: 

Mr.  Stanleys.  Seiken 

Reactor  Development  &  Technology  Division 
Atomic  Energy  Commission 
Washington,  D.C.  20545 

Environmental  Science  Services  Administration: 

Dr.  Richard  E.  Hallgren 
Director  World  Weather  Systems 
Environmental  Science  Services  Administration 
Rockville,  Maryland  20852 

Bureau  of  Sport  Fisheries  &  Wildlife: 

Dr.  Lionel  A.  Walford 
Director 

Sandy  Hook  Marine  Laboratory 
P.  O.  Box  428 

Highlands,  New  Jersey  07732 

Bureau  of  Commercial  Fisheries: 

Dr,  Julius  Rockwell 
Bureau  of  Commercial  Fisheries 
1801  North  Moore  Street 
Arlington,  Virginia  2220^ 

Maritime  Administration : 

Mr.  Raymond  T.  Traut 
Division  of  Operations 
Office  of  Ship  Operations 
Maritime  Administration 
Department  of  Commerce 
Washington,  D.C.  20235 

Federal  Water  Pollution  C antrol  Administration: 

Mr.  T.  A.  Wastler 
Office  of  Estuarine  Studies 

Federal  Water  Pollution  Control  Administration 
033  Indiana  Avenue,  N.W. 

Washington,  D.C.  20242 
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L.  r.  Public'  ( faith  Service : 

Captain  James  L.  Verber 
Northeast  Marine  Health 
Science  Laboratory 
South  Perry  Road 
Narragansett,  Rhode  Island  0288  2 

L.S.  Navy: 

M.  E.  Garrison,  RAL  Mt  USN  (Ret. ) 

Op-OS  P>5  Staff 
Oceaoo'rrapher  of  the  Navy 
The  Madison  Building 
732  N.  U  asnington  Street 
Alexandria,  Virginia  22314 

U.  S.  Army  Corps  of  Engineers: 

Mr.  Joseph  Caidwell 
Chief  Technical  Advisor 
Coastal  Engineering  Research  Laboratory 
5201  Little  Falls  Road,  N.W. 

Washington,  D.  C.  20010 

L.S.  Air  Force,  Air  Weather  Service: 

Mr,  William  C.  iiuyler 
Department  of  the  Air  Force 
Headquarters  Air  Weather  Sendee  (MAC) 
Scott  Air  Force  Base,  Illinois  02225 

Federal  Aviation  Agency: 

Mr.  Jos,  ph  D.  Biatt 

Associate  Administrator  for  Developments 
Room  1010,  Federal  Aviation  Agency 
Washington,  D,  C.  20553 

Natio nal  Aeronautics  &  Space  .Ad ministration : 

Dr,  Robert  Porter  (SAR) 

Program  Chief,  Earth  Resources  Survey 
Space  Apnlications  Programs  Office 
NASA 

Washington,  D.  C. 
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Department,  of  State: 


Mr,  Garret  Soulen 
Science  Officer 
Department  of  State 
Washington,  D,  C.  20520 

Bureau  of  Mines: 

Mr.  Arthur  P.  Nelson 
.Research  Director 
Marine  Mineral  Technology  Center 
United  States  Bureau  of  Mines 
3150  Paradise  Drive 
Tiburon,  California  94920 

Smithsonian  Institution : 

Dr.  I.  E.  Wallen 

Office  of  Oceanography  k  Limnology 
Smithsonian  Institution 
Washington,  D.  C.  20560 

National  Science  Fou., viation: 

Dr.  Fred  D.  White 
Head,  Atmospheric  Science  Section 
Division  of  Environmental  Sciences 
N.  Monal  Science  F’~'ndafcion 
Washington,  D.  C.  20550 

U.S.  Geological  Survey: 


Dr  Joshus  I.  Tracey 
Deputy  Chief 

Office  of  Marine  Geology  &  Hydrology 
U.  S.  Geological  Survey 
Department  of  the  Interior 
Washington,  D.  C.  20242 
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REFINEMENT  MEETING 


L F.I  List  of  Ipv;ted  VIP  Observers 

Bureau  of  th e  Budget: 

Mr.  Richard  Rettig 
Budget  Examiner 
Bureau  of  the  Budget 

Executive  Office  of  the  President,  Room  330-1/2 

Co mrnission  on  Marine  Science  Engineering  and  Resources: 

Dr.  Samual  A.  LawTenee 
Executive  Director 

Commission  on  Marine  Science  Enginetiing  and  Resources 
Washington,  D.  C.  20500 

National  Council  on  Marine  Resources  and  Engineering  Development: 


Mr.  H.A.  Arnold 

Executive  Office  of  the  President 

National  Council  on  Marine  Resources  and  Engineering  Development 
Washington,  D.  C.  20500 

Federal  Council  for  Science  and  Technology: 


Dr.  Charles  V.  Kick! 

Executive  Secretary 

Federal  Council  for  Science  and  Technology 
Office  of  Science  and  Technology 
Executive  Office  Building,  Room  203 
Washington,  D.  0.  2050G 

Council  of  Economic  Advisors 


Dr.  Jack  W.  Carlson 

Staff  Economist 

Council  of  Eoonomic  Advisors 

Executive  Office  of  the  President 

Washington,  D.  C.  20506 


1-21 


National  Science  Foundation  -  Sea  Grant  Programs 


Mr.  Robert  B.  Abel 

Head,  Office  of  Sea  Grant  Programs 

1800  G.  Street,  N.  W. 

Washington,  D.  C.  20550 

National  Security  Agency: 


Director 

National  Security  Agency 
Attention:  R41  (Stenson) 
Fort  George  C.  Meade 
Maryland  20755 

Scripps  Institute  of  Oceanography: 


Mr.  James  M.  Snodgrass 
Scripps  Institute  of  Oceanography 
La  Jolla,  California  92037 

Chevron  Research  Company: 


Dr.  F.C.  Blake 
Senior  Research  Scientist 
P.  O.  Box  446 

La  Habra,  California  90533 
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I.F.2  hist  of  Invited  Organization  Observers 
Committee  on  Marine  Research,  Education,  and  Facilities: 

Dr,  Edwin  Shykind 
Executive  Secretary 

Committee  on  Marine  Research  Education,  and  Facilities 
Building  159  B,  Room  476,  Washington  Navy  Yard 
Washington,  D.  C.  20390 

Committee  on  Ocean  Exploration  and  Environmental  Services: 

Mr.  Walter  Hahn 
Executive  Secretary 

Committee  on  Ocean  Exploration  and  Environmental  Services 
Room  918,  Building  5 
6010  Executive  Building 
Rockville,  Maryland  20852 

DEMAP  Study  Group: 

Mr.  John  C.  Fry 

Executive  Office  of  the  President 

National  Council  on  Marine  Resources  and  Engineering  Development 
DEMAP  Study  Group 
Washington,  D.  C.  205C9 

MARPEP  Task  Group: 

CDR.  R.  C.  Junghans,  USN 
Chairman,  MARPEP  Task  Group 
Page  #  1  Building 
2001  Wisconsin  /  venue,  N.  W. 

Washington,  D.  C.  20235 

Interdepartmental  Committee  for  Atmospheric  feciyices  flCAS): 

CAPT.  Sherman  K.  Betts,  USN  (Ret) 

Executive  Secretary 

Interdepartmental  Committee  for  Atmospheric  Sciences 
Room  5849,  Department  of  Commerce 
Washington,  D.  C.  20230 


Interdepartmental  Committee  for  Meteorological  Sendees  (ICMS): 


Mr.  C.E.  Roache 
Chairman 

Interdepartmental  Committee  for  Meteorological  Services 
Page  #1  Building 
2001  Wisconsin  Avenue 
Washington,  D,  C.  20235 

Interdepartmental  Committee  for  Applied  Meteorological  Research  (ICAMR) 

Mr.  Clayton  E.  Jensen 
Chairman 

Interdepartmental  Committee  for  Applied  Meteorological  Research 
Room  348,  Page  #1  Building 
2001  Wisconsin  Avenue 
Washington,  D.  C.  20235 

National  Academy  of  Sciences  Committee  on  Oceanography  (NASCO); 

Dr.  John  C.  Calhoun  Jr. 

National  Academy  of  Sciences 
Committee  on  Oceanography 
2101  Constitution  Avenue 
Washington,  D.  C.  20418 

National  Academy  of  Engineering,  Committee  on  Ocean  Engineering: 

Dr.  Russell  Keim 
Executive  Secretary 
Committee  on  Ocean  Engineering 
National  Academy  of  Engineering 
2101  Constitution  Avenue 
Washington,  D.  C.  20418 

National  Security  Industrial  Association,  QSTAC: 


CDR.  John  H.  Jorgenson  USN  (Ret) 
Committee  Executive,  06TAC 
National  Security  Industrial  Association 
Suite  800 

1107-19th  Street,  N.W. 

Washington,  D.C.  20036 


National  oceanographic  Data  Center: 


Dr.  Thomas  S.  Austin 
Director 

National  Oceanographic  Data  Center 
Washington,  D.  C.  20390 

National  Science  Foundation,  Biological  &  Medical  Sciences: 


Dr.  Harve  J.  Carlson 
Division  Director 
Biological  and  Medical  Sciences 
National  Science  Foundation 
1800  G  Street,  N.  W. 
Washington,  D.  C.  20560 

Bureau  of  Commercial  Fisheries: 


Mr.  Glenn  A.  Flittner 
Bureau  of  Commercial  Fisheries 
Box  2?1 

La  Jolla,  California 

U.  S.  Air  Force  -  Air  Proving  Ground  Center  -  Eglin  AFB: 


COL.  Brant  Walker 
Air  Proving  Ground  Center  (AFGC) 
of  the  Staff  Meteorologist 
Eglin  Air  Force  Base 
Florida  32542 

Hurricane  Research  Laboratory : 

Mr.  Robert  C.  Gentry 

Director  Hurricane  Research  Laboratory 

Miami,  Florida 

Atomic  Energy  Commission  -  Environmental  Science  Branch  -  Division  of  Biology  & 
Medicine: 

Mr.  Arnold  Joseph 
Marine  Scientist 
Environmental  Science  Branch 
Division  of  Biology  &  Medicine 
U.  S.  Atomic  Energy  Commission 
Washington,  D.  C.  20545 
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U.S.  Arms  Control  and  Disarmament  Agency: 

Dr.  Herbert  ScoviHe 
Assistant  Director 

U.  S.  Arms  Control  and  Disarmament  Agency 
Washington,  D.  C. 

Department  of  Health  Education  and  Welfare  -  Water  Supply  and  Sea  Resources  Program: 

Chief,  Water  Supply  &  Sea  Resources  Program 
National  Center  for  Urban  and  Industrial  Health 
U.S.  Department  of  Health,  Education  and  Welfare 
6935  Wisconsin  Avenue 
Chevy  Chase,  Maryland  20015 


APPENDIX  I,  PART  G.  ATTENDEES  AT  DATA  REQUIREMENTS  REFINEMENT 

CONFERENCE  MARCH  1968 .  WASUINGTOnT157c7~ 

1.  C.J.  Glass  -  U.S.  Coast  Guard,  DBP 

2.  CDR.  V.  W.  Rinehart,  U.S.  Coast  Guard,  DBP 

3.  RADM  O.  R.  Smeder  -  U.S.  Coast  Guard,  DBP 

4.  CAPT.  J. A.  Hodgman  -  U.S.  Coast  Guard,  DBP 
5  A.  White  ~  U.S.  Coast  Guard 

6.  ENS  V.  L.  Whitcomb  -  U.S.  Coast  Guard  Oceanographic  Unit 

7.  J.  E.  Wesler  -  U.S.  Coast  Guard,  DBP 

8.  P.S.  Branson -U.S.  Coast  Guard,  RET 

9.  J. W,  McGary  -  U.S.  Coast  Guard  Oceanographic  Unit 

10.  Eugene  J.  Aubert  -  The  Travelers  Research  Center,  Inc. 

11.  G.  M.  Northrop  -  The  Travelers  Research  Center,  Inc. 

12.  L.  H.  Clem  -  The  Travelers  Research  Center,  Inc. 

13.  J.  F.  Pandoifo  -  The  Travelers  Research  Center,  Inc. 

14.  Peter  Mellinger  -  U.S.  Atomic  Energy  Commission 

15.  V.  Palmer  -  Maritime  Administration 

16.  Ben  King  Duffy  -  Committee  on  Marine  Research,  Education  and  Facilities 

17.  Clayton  E.  Jensen  -  Office  of  Federal  Coordinator  for  Meteorology 

18.  Sidney  Marcus  -  National  Oceanographic  Data  Center 

19.  A.  R.  Plcciolo  -  National  Oceanographic  Data  Center 

20.  Robert  H.  Martin  -  Naval  Weather  Service  Command 

21.  CDR.  R.  C.  Hunghans  -  Chairman,  Task  Group  MARPEP,  (Naval  Weather 
Servic"  Command) 

22.  R.  P.  Cook  -  Naval  Air  Systems  Command  -  AIRS4G 
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23.  D.  M.  Hanson  -  MARPEP  (ESSA) 

24.  Leonard  Bosin  -  ESSA  WB  Systems  Engineer  -  Member,  MARPEP  Task  Group 

25.  R.  E.  Moses  -  ESSA 

26.  VV.  O.  Davis  -  ESSA 

27.  R.  E.  Haligren  -  ESSA 

28.  R.  F.  Hill  -  Institute  of  Ocean  Technology,  University  of  Rhode  Island 

29.  R.  A.  Rettig  -  Bureau  of  the  Budget 

30.  John  Roche  -  Office  of  Research  &  Development,  Maritime  Administration 

31.  Frank  V.  Melev/icz  -  Systems  Researchfc  Development  Service,  Federal 
Aviation  Administration 

32.  Robert  A.  Baltzer  ~  Water  Resources  Division,  lT.  S.  Geological  Survey 

33.  Hugh  McLellan  -  National  Science  Foundation 

34.  Fred  D.  White  -  National  Science  Foundation 

35.  Clifford  J.  Murino  -  National  Science  Foundation 

36.  E.  F.  Corcoran  -  National  Science  Foundation 

37.  M.  E.  Garrison  -  Office  of  the  Oceanographer,  U.S.  Navy 

38.  LT  N.  T.  Monney  -  Hq  Naval  Material  Command  (MAT  0327) 

39.  H.V.  French  -  NAVOCEANO 

40.  C.  H.  Cline  -  NAVOCEANO 

41.  J.  Osborn  -  DOT 

42.  C.  Oeterberg  -  AEC 

43.  Robert  Wicklund  -  Sandy  Hook  Marine  Lab 

44.  George  Nonnemaker  -  MITRE  CORP. ,  Bedford,  Mass. 

45.  A.  Fred  Fevling  -  Geodyne  Corp.  ,  representing  Instrumentation  Panel, 
Committee  on  Ocean  Engineering,  National  Academy  of  Engineering 
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46.  Robert  G.  Walden  -  Woods  Hole  Oceanographic  Institution 


47.  Sher~'’o  W.  Betts  -  I.C.A.S. 

48.  James  M.  Snodgrass  -  Scripps  Institution  of  Oceanography 

49.  R.  A.  Schwartzlose  -  Scripps  Institution  of  Oceanography 

50.  I.  E.  Wallen  -  Smithsonian  Institution 

51.  W.  Aron  -  Smithsonian  Institution 

52.  W.  C.  Huyler  -  U.S.  Air  Force,  AWS 

53.  E.  V.  von  Gohren  -  U.S.  Air  Force,  AWS 

54.  B.  !•  .  Walker  -  U.S.  Air  Force,  AFSC 

* 

55.  F.  D.  Jennings  -  ONR 

56.  F.  G.  Blake  -  Chevron  Research  Company 

57.  R.  W.  Farwell  -  Ordnance  Research  Laboratory,  Pennsylvania  State  University 

58.  J.  L.  Verher  -  DHEW/PHS 

59.  T.  A.  Was  tier  -  USDI/FWPCA 

60.  John  Craven  -  Chairman,  Panel  on  Ocean  Engineering,  Committee  on  Marine 
Research,  Education  and  Facilities 

61.  A.  T.  Pruter  -  Bureau  of  Commercial  Fisheries 

62.  Julius  Rockwell  Jr.  -  Bureau  of  Commercial  Fisheries 

63.  John  Fry  -  Marine  Science  Council 

64.  H.A.  Arnold  -  Marine  Science  Council 

65.  Henry  Rugo  -  MITRE  Corp.  Bedford,  Mass 
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TABLE  H.B.  COMPARATIVE  TABULATIONS  OF  REFINED  RESEARCH  DATA  REQUIREMENTS 

RBQLIREMFVT  CHARACTERISTICS  _  _ _ . 
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IftEWENT  CHARACTERISTICS 


1  Virif »  paraint'trr 
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APPENDIX  III,  PART  A.  GEOGRAPHICAL  AREAS  AM)  REQUIRED  NT  MI* !.  '  <_F 

OBSERVATION  SITES  FOR  OPERATIONAL  AMOs 


HI-:! 


AMO  +  1  —  L.SAF  < AWS Support  for  ree;*very  of  aerospace  vehicles 


Area  Northern  Gulf  of  Mexico  from  the  Coast  S  to  25  N  ard  So  to 
S4°W 

X,  Y  Spacing  5  Specified  Points  and  150  n.  mi.  in  Rest  of  Area 
Total  Observation  Sites  Required  =  12 


V '  '  A  ' 


AMO  *2A—  CSAF  j  AW  S)  —  Support  National  Defense  Weapons  and  i  irties 
RD  I  &  K  at  Kg  I  in  APR. 


Legend: 

Area  3  Specified  Sites  about  1  mi.  Off  Shore  from  Vandenherg  AFB 
X,  Y  Spacing  Sites  are  about  12  to  1  mi.  Apart  in  a  Line 
Total  Observation  Sites  Require  :l 


ASK'  f2B— LSAF  tAWS)— Support  western  r\>»«ile  test  range  and  "WINDS 


..aw.i'  mwr  r  « i  nwn  ■— 


AMO  #3 — LSAF  (AWS)— Support  global  D.O.D.  operati 


Required  -  186 


-Distribution and  environment  of  tuna,  ete 


to  Alaska 
100  n.  ini .  from 


hington,  D.C .—Synoptic  climatology 


4QSVs  in  Atl  c  ind  2  in  Pacific 
lacdig  =  N/A  i*  gie  Points) 
bservatioo  Sit  f  Required  =  6 


AMO  #23— IISCO— Ocean  station  vesseJu. 


Area  =  ?  1'ract.B  in  Atlantic  and  6  in  Pacific 
X,  Y  Spac.ng  =  1  to  35  n.  mi.  s  300  n.  mi.  from  N.  America 
25  tc  00  n.  mi.  >  300  n.  mi.  from  S'.  America 
Total  Observation  Sites  Required  =  227 
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AMO  *24  — USCG— I>ata  acquisition  alcng  standard  sect  ons 


Observation  Sites  Required  540  (2fj|-I X),  279-CNAj 


AMO  # 30-  35— ESSA  — Total a*vney  requirements 


-  CXit  to  400  Fathoms  Depth  fr.'.ro  SE  A 
facing  =  N/A  (Single  pts) 

Observation  Sites  Required  Unknown 


Measure  depth  of  water  to  400  fathoms 


rea  =  2  Te3t  Ranges  in  Atlantic  and  2  in  Pairfic 

,  Y  Spactig  =3  Sites  10  i).  mi .  Apart  Within  20  n.  mi.  of  Island  in  each  Range 
otal  Observation  Sites  Required  -  12 


AMO  #68  —  .>< X)-Code  30  —  Underwater  environmental  monitoring  for  test  ranges. 


■Support  airborne  operations 


icing  =  600  n.  mi. 
eervauons  Required  =  261 


(NWS)  Support  water  surface  and  subsurface  operations 


Obaervati 


AMO  #73— USN,  Pacific  Missile  Range  -  Support  range  with  environmental  data 


DiX  III,  PART  B.  GEOGRAPHICAL  AREAS  AND  REQCIRED  NT  MB  HR  OF 
OBSERVATION  SITES  FOR  RESEARCH  AMOs 


Are*  North  American  Coast,  Hawaii  and  Great  l-akw  Where  iJ'-pth  -  1 2 .»  m 
X,  Y  tyacinj?  500  n.  mi. 

Total  ntMervatian  SU.es  Hequirad  24 


AMO  #:•»—  t  .8  Arm v.  Coastal  Cngine.-imx  fu-scurch  f  'enu-r-l  eaearch  in  i  oaatal  engineering 


Legend: 

-  Area  =  Great  Lakes 

-  X,  Y  Spacing  =  27.  5  n.  mi. 

-  Total  Observation  Sites  Required  =  250 


''?•  ■  CC*  -sc*  ie* 


AMO  *6-  L.S  Armv.  I.  Jie  Survey— ’A' ater  motion  research  in  the  Great 
Lakes . 
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Area  -  Gulf  of  Mexioo  and  Caribbean 
X,  Y  Spacing  =  10  n.  mi.  Near  Shore,  50  n.  ml. 
Deep  Water 

Total  Obse  nation  Sites  Required  =  244 


& '  • 
® 

►J 


rii-3i 


AMO  #12— BCF,  Seattle— Research  on  commercial  fifth. 


Area  =  Gulf  of  Maine  On  Shore 
X,  Y  Spacing  =  «  to  13  n.  mi. 

Total  Observation  Sites  Required  =  50 


AMO  #17— BCF,  Booth  Bay  Harbor— Research  on  herring,  lobster  and 
sardine. 


Area  End  of  George's  Rank  to  Florida  Keys  out  to  a  Depth  of  70  Fathoms 
X.  Y  Spacing  -  Transect  Lines  About  100  n.  mi.  Apart,  Spacing  in  Lines  •  1, 


L  *,  10,  20,  30,  40,  50  n.  mi.  from  the  Coast  Line. 
Total  Observation  Sites  Required  =  100  (Estimated) 


AMO  ^20—  BSF— Sandy  Hook  Marine  Lab.—  Kish  distribution  along  ea*t  coast  of 


Area  -  West  C'^st  Cont.  Shelf  of  ITS.  (3  Aieas) 

X,  Y  Spacing  -  Varies  10  to  45  n.  mi. 

Total  Observation  Sites  Required  =  100  (Estimated) 


AMO  f2l— BSF.  Tiburon— Fish  d'str^butbw  along  wst  coast  of  ITS. 


a'Ho|ou  (.!.))  Xinmuj  Mitivuj  <Ioi->a .jtj  _.,nIJ 


Area  =  Grand  Banks,  Labrador  Sea,  Baffin  Bay  and  Hudson  Straits 
X,  Y  Spacing  =  30  1.0  100  n.  ini. 

Total  Observation  Sites  Required  =  111  (100  are  N  of  60c  N) 


II 0“  100"  W  80”  70* 


AMO  #26— USCG,  Ice  Patrol— Icebreaking  and  research  on  polar  oceanography. 


Ill-  10 


Area  =  Global  Dee?  Ocean  and  North  American  Coast  (Selected  Areas  t or  30  day  Periods) 
X,  Y  Spacing  =  300  to  600  n.  mi.  (DO)  and  60  to  150  n.  mi.  (CNA) 

Total  Observation  Sit  s  Required  =  A  Few  at  a  Ti"'*  for  30  Days 


Legend: 

-  Area  -  Florid*  Straits,  off  Bimini,  Bahamas  and  Miami 

-  X,  Y  Spacing  =  Special  Points  about  3  and  1  u.  mi.  from  a  Sound  Source 

-  Total  Observation  Sites  Required  =  20  (Estimated) 


AMO  #47— USF,  U.  of  Miami— Research  on  oceanographic  environmental 
parameters  and  underwater  acoustical  propagation 


III- !  A 


Area  -  100  mi.  Square  Centered  at  4.T  N  and  125°  W 
X,  Y  Spacing  =  Not  Certain  May  Bn  About  5  n.  mi. 
Total  Observation  Sites  Required  =  35  (Estimated) 


AMO  #51— NSF,  Oregon  State  U  —  Research  on  wind  stress  on  the  ocean 


Glbrai ter  and  Caritibe 


AM  #5-1-  MSF,  Lament  Geophysical  Observatory  —Current  measure menfce  along  sills  and  renewal  at  wate 


00  (Estimated) 


General  Circulation  of  the  oceans 


*  World  Ooturm  and  East  Coast  of  .  S. 

Spacing  200  to  300  n.  mi.  Except  20  n.  ml.  in  Strong  Currents 
Observation  Sites  Required  -  800  (Estimated) 


Air/sea  interaction-emphasis  on  wave  forecasting 


AMO  #58  —  NSF.  Woods  Hole— Study  dynamic 


x'ess  of  this  western  North  Atlantic 


Legend: 

-  Area  =  Mouth  of  the  Columbia  River  to  600  n.  mi.  VV,  300  n.  mi.  S  and  200  n.  mi.  N 

-  X,  Y  Spacing  =  25  n.  mi 

-  Total  Observation  Sites  Required  =  480 


’  * 


AMO  *59  —  NSF,  U.  of  Washington— Study  effluent  waters  of  the  Columbia  River. 


IH-S2 


AMO  #52— Smithsonian  Institution  — Biological  ;rowt h  studios. 


=  Northern  Hemisphere  Oceans,  Primary  Interest  Within  Major  Current  Areas 
Spacing  =  Varies  30  ,  50  ,  400  n.  mi.  in  Current  Areas,  80  and  400  n.  mi.  Outside  Current 
Observation  Sites  Required  =  600  (Eetlmated) 


ASWF PS— Oceanographic  environmental  prediction  techniques,  P  &  D  test  and  evaluation 


AMO  #76— ORL,  Penn.  State— Large  scale  factors  affecting  transmission  of  underwater  sound 


Area  =  Selected  Areas  of  World  Oceans 
X,  Y  Spacing  =  8  Buoys  in  a  5.  5  n.  mi.  Grid 

Total  O  servation  Sites  Required  =  Variable,  Probably  a  Few  at  a  Time 


AMO  #77— ORL,  Penn.  State— Small  scale  factors  affecting  transmi  ssion  of  underwater  sound. 


—Testing  of 


AMO  #M  -OH  icrlpp*  In* t.  <1  Oceanotpraphy -Basie  research  on  N.  Pacific  and  atmosphere 


Art**  *  Deep  F^icific,  i  rl rnarli y  Deep  Current*! 
X,  Y  SpAcirn  *•  Unknown 

Fowl  Ol'xiervatlr^i  Site»  Required  ;  f r nkn w n 


AMO  #8.>  ARC  ,  Sc H pp a  Lnat.  <;£  Oceanography — Research  on  near  bottom  currents. 


-  Area  =  35°  N  to  45°  N  ana  50'  W  to  75'  W 

-  X,  Y  Spacing  10  n.  mi.  in  Golf  Stream,  60  -  mi.  Outside  Gulf  Stream 

-  Total  Observation  Sites  Required  =  750  (F  imated) 


AMO  #66— ONR,  Woods  Hole  Oceanographic  Institution  —  Research  on  Gulf  Stream 


Y  Spacing  Vai-ies  -  Mere  Intense  in  Strong  Wind  and  Current  Gradients 
tal  Observation  Sites  Required  =  1200 


General  circulation  of  the  atmosphere  and  oceans. 


Tropical,  Subtropical  and  Mid-Latitudes  of  World  Oceans 

acing  =  4  Sites  in  4  min.  Squares  Scattered  Throughout  Area  of  Interest 

bservatior.  Sites  Required  =  Unknown 


Research  in  internal  gravity  waves 


■MJ*cn  HCt,  '!aska~  Research  on  environment  of  fish  in  Alaskan  waters. 
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APPENDIX  IV.  PART  B, 


ASSESSMENT  SHEETS  F’CjR  RESEARCH  ACTIVITIE 


ASoESSMEVf  SHEET  'OR  REFINI'H  DATA  REQUIREMENTS 


REQUIREMENTS  (Ccmtti*jA«V 


■CRJtr  AREA"  parameters  NO  in  QUEST  ON  pc*  the  tentatively  proposed  data  buoy  system 


ASSESSMENT  SHEET  FOR  REFINED  DATA  REQUIREMENTS 
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iREY  ARLA  PAKAM 
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pcmtate*  j  Air  AUnot  j  Atmoa  .  i:<rw  |  In*o  |  Precip  |  WIjwJ  |  Wlari 


from  HDB8  type  buoy . 


oner  AREA"  PARAMETERS  WOW  IN  Q tUTON  ran  THE  tentatively  proposed  data  buoy  system 


ASSESSMENT  SHEET  FOR  REFINED  DATA  REQUIREMENTS 


Plafcd  Vncmr%*ltttj  abaci  ob  frore  an  N'DBS  trp«  zkzoj 


'R*  vu  PUAHITDil  «.W  IK  (jLliriO!l  TO*  TUI  TIKTATIVIL'  PROPOSED  DATA  BUOT  SYSTT  M 


ASSESSMENT  SHEET  FOX  REFINED  DATA  REQUIREMENTS 


S-H  y. i  1  KOH  HE.  ►  IN  VI)  !iAT\  HE^UfU  MENTS 


ASSESSMENT  SHEET  FOR  REFINED  DATA  REQUIREMENTS 


3967  data  reqiu re moats  not  refined 


lUCmiCD  AMO  #  *»?  REQUIREMENTS 


XSSES8MENT  SHEET  FOR  REFINED  DATA  REQUIREMENTS 


ASSESSMENT  SHEET  FOR  REFINED  DATA  REQUIREMENTS 


XjREY  AJULA  ■  PARAMETERS  f  S'  grtnioN'  E»  >#t  Tb  *  TENTaTTVELY  PROPPED  DATA  Bl'^JY  SYSTEM 


Tt>ri>.nvn.>  KtK  Hum  trnmm,  r»«»mnr» 


TE5*TATTVrLY  PRC-  <ED  NDB8  SINSN1)  CAPABILITIES 


Barbara  Channel  island-  Calif 


fmrf»u  IrvcerUJniv  About  ofc  .rcrr  boo*  ui»rtendec  for  long  periods 


AIM  j  NiMX  V.  TFATATiVK  A  HI 'ROACH  ]  OR  TH K  ESTIMATION  Ol;  RELATIVE 
VALUES  OF  OP E iUTiONA I,  PA KA ME T E RS  AND  LAVERS 

l’p  to  now  a  baseline  set  of  environmental  parameters  has  been  established  for 
the  National  Data  Buoy  Systems  by  a  process  of  interviewing  user  agencies,  collating 
the  results  and  determining  the  degree  of  commonality  and  feasibility  for  collection  by 
data  buoys.  These  agency  data  requirements,  although  further  refined,  have  been 
determined  only  on  a  "YES-NO"  basis  aiv'  no  attempt  has  been  made  to  "ante  param¬ 
eters  by  their  relative  value  to  the  agency  in  the  performance  of  its  various  missions. 

In  order  that  the  National  Data  Buoy  Systems  development  planning  can  be  based  on  as 
logical  a  foundation  as  possible  and  to  insure  that  the  resulting  buoy  systems  arc 
responsive  to  the  nation's  important  data  requirements  in  a  cost-effective  way,  it  is 
now  necessary  to  obtain  users'  estimates  of  relative  values  of  the  various  requested 
parameters. 

Some  parameters  have  greater  "worth"  than  others,  either  because  more 
agencies  need  them,  or  they  a^e  more  essential  to  satisfying  mission  requirements. 

A  properly  responsive  data  collecting  systen  -  mid  satisfy  these  requirements  to  e 
high  degree.  Whether  other  less  important  parameters  should  be  collected  can  then  be 
decided  on  the  basis  of  their  incremental  worth  and  the  incremental  cost  of  collecting 
them.  Unfortunately,  no  convenient  analytica5  means  exists  for  determining  the  worth 
on  a  purely  objective  basis,  at  least  within  the  time  frame  involved.  The  approach  to 
be  used,  then,  will  be  to  take  advantage  of  expert  judgment  expressed  in  the  form  of 
subjective  evaluations. 

By  estimating  the  relative  values  of  marine  environmental  parameters,  the  users 
will  help  establish  those  parameters  which  make  up  the  essential  minimum  set  that 
must  be  gathered  by  some  means  and  must  be  considered  in  the  hardware  development 
plans  for  the  initial  buoy  systems.  This  procedure  will  also  help  describe  a  logical 
path  for  development  plans  beyond  the  initial  systems  to  meet  the  longer  range,  less 
critical  requirements. 

In  order  to  make  this  initial  attemp.  at  ranking  parameters  meaningful,  it  must 
be  kept  comparatively  simple  and  it  must  be  consistent  trom  agency  to  agency. 
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'  i.;  ’  i  'p'-  a:  •!  r-  nuc 


mau  rs: 


1.  Each  agency  will  make  two  ratings  of  the  parameters.  The  first 
rating  will  be  for  ali  categories  of  oceanic  missions,  while  ‘he  second  rating 
will  be  for  atmospheric  missions.  All  parameters  will  be  rated  for  each  of  the 
appropriate  layers  by  each  of  the  categories  of  missions. 

2.  The  parameter  chaxacterist: "  requirements  (accuracy,  spatial 
distribution,  etc.  )  are  assumed  to  be  met  by  the  proposed  system 

3  Parameters  should  be  rated  without  regard  to  the  platform  to  be  used 
to  collect  the  data. 

For  the  evaluation,  a  list  of  marine  environment"'  -arameters  has  been  developed 
from  a  refinement  of  agency  requirements  and  attached  to  this  cover  sheet  for  assign¬ 
ment  of  relative  values,  A  system  has  been  devised  by  which  quantitative  values  can  be 
assigned  to  four  subjective  criteria  in  which  a  parameter  can  be  placed  based  on  its 
relative  importance  in  fulfilling  an  operational  need.  Although  many  parameters  may¬ 
be  absolutely-  necessary  to  satisfy  a  mission  or  important  to  satisfy  a  mission,  they 
may  not  have  the  same  value  relative  to  each  other.  Therefore,  each  of  the  two  most 
important  categories  have  been  broken  down  into  two  relative  values  each.  It  is  neces¬ 
sary  that  the  parameters  be  carefully  weighed  in  order  to  make  an  evaluation  of  their 
value  meaningful.  The  four  criteria,  with  their  respecti.e  values  are: 


Value(s) 


Criteria 


5,4  -  Must  have  to  satisfy  missions 

3,2  -  Important  to  satisfy  missions 

1  -  Useful  to  satisfy  missions 

0  -  Of  r.o  value  to  satisfy  missions 

Blank  spaces  are  provided  at  the  bottom  of  each  list  for  including  any  parameters 
that  are  necessary  to  meet  oceanic  or  atmospheric  missions  that  were  omitted  in  this 
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it'VO'S,  pH  ,l!  !• 


\  (■!'.  V«  I‘T  ;  1  VI  i  :  !  ;  :  :|.r<  'Xi  - 


mate  1  i  miu.  as  Ini  I  nws: 


loner  air: 


1.  100,  000  to  30,  000  feet 

3.  30,000  to  45  feet 


Surface:  air  water  ~  3.  45  feet  to  0 


Sub  surface: 


4.  0  to  10  m 


-  5.  10  n:  to  500  m 


0.  400  n  to  5000  rn 

7.  At  or  near  bottom,  regardless  of  depth. 

Each  agency  is  requested  to  make  separate  oceanic  and  atmospheric  mission 
value  ratings  of  the  seven  listed  layers  in  a  manner  similar  to  that  for  the  parameters. 
This  rating  will  be  done  on  the  separate  table  at  the  bottom  of  the  rating  sheet. 

Any  questions  that  arise  concerning  the  response  to  this  form  should  be  made  by 
phone  to  Commander  MORRILL  of  the  Coast  Guard  Project  Management  Office. 

This  represents  Use  first  attempt  at  estimating  the  relative  values  of  operational 
parameters  within  vertical  layers.  Future  refinements  may  still  be  required  to 
establish  the  total  set  of  parameters  within  layers  to  be  measured  by  the  initial  buoy 
systems.  Various  negotiations  with  agency  representatives  may  still  be  required  once 
the  completed  forms  have  been  analyzed.  It  is  recognized  that  there  are  limitations  to 
this  aoproach  but  the  results  should  provide  a  guide  for  initial  data  buoy  system  develop¬ 
ment  efforts  while  the  federal  government  continues  to  refine  specifics  on  data  use  and 
user  benefits. 

It  is  requested  tliat  the  two  completed  forms  be  returned  by  10  August  19G8. 

Please  send  the  completed  responses  to: 

COR  P.  A.  MORRILL 
Chief,  Requirements  Division 
National  Data  Buoy  Systems  Project 
Management  Ottice,  Suite  400 
733  15th  Street  N.W. 

Washington,  D.  C.  20005 
Tel.  No.  964-2909 
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Volume  I  -  ThW  report  documents  the  1968  refinement  of  requirements  for  marine 
meteorological  and  oceanographic  data — initially  compiled  during  the  1967  Study 
of  the  Feasibility  of  National  Data  Buoy  Systems — and  shows  the  applicability  of 
certain  postulated  National  Data  Buoy  Systems  sensing  characteristics  to  a  subset 
of  the  refined  data  requirements.  Included  in  the  refined  requirements  to  support 
national  operational  and  research  activities  are  physical,  biological,  chemical, 
gaologicti '  and  radiological  parameters  which  are  to  be  measured  throughout  the 
world's  oceans  from  the  ocean  bottom  to  100,000  feet  in  the  atmosphere.  The  data 
requirements  arc  projected  from  the  present  to  as  far  as  15  years  into  the  future. 

The  study  presents  a  subset  of  20  parameters  suggested  as  being  representative  of 
the  basic  sensing  characteristics  of  a  future  deep  ocean  or  coastal  North  American 
National  Data  Buoy  Systems.  Estimates  of  relative  values  of  parameters  and 
observing  layers  are  also  included  in  this  study  as  part  of  the  documentation  of 
the  ongoing  effort  to  provide  a  base  for  the  assessment  of  hypothetical  technically 
feasible  sensing  characteristics  within  the  5  year  state-of-the-art. (  _ 

Volume  II  -  This  report  contains  five  supporting  Appendixes  for  Voluire  I.  \ 
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